Objective. Among current smokers, the proportion of Nondaily smokers is increasing. A better understanding of the characteristics and smoking behaviors of Nondaily smokers is needed. Methods. We analyzed data from the New York City (NYC) Community Health Survey to explore Nondaily smoking among NYC adults. Univariate analyses assessed changes in Nondaily smoking over time (2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010) and identified unique characteristics of Nondaily smokers; multivariable logistic regression analysis identified correlates of Nondaily smoking in 2010. Results. The proportion of smokers who engage in Nondaily smoking significantly increased between 2002 and 2010, from 31% to 36% (P = 0.05). A larger proportion of Nondaily smokers in 2010 were low income and made tax-avoidant cigarette purchases compared to 2002. Smoking behaviors significantly associated with Nondaily smoking in 2010 included smoking more than one hour after waking (AOR = 8.8, 95% CI (5.38-14.27)); buying "loosies" (AOR = 3.5, 95% CI (1.72-7.08)); attempting to quit (AOR = 2.3, 95% CI (1.36-3.96)). Conclusion. Nondaily smokers have changed over time and have characteristics distinct from daily smokers. Tobacco control efforts should be targeted towards "ready to quit" Nondaily smokers.
Introduction
Nondaily smoking, also referred to as intermittent or occasional smoking, represents a new challenge for tobacco research and control, both nationally and in New York City (NYC). Expanding smoke-free environments and higher cigarette taxes have been associated with declines in daily smoking nationwide and on a state-by-state basis [1] [2] [3] [4] . However, alongside this downward trend in daily smoking, Nondaily smoking has risen. Between 2002 and 2010, the proportion of Nondaily smokers within the US adult smoker population rose [5, 6] .
A better understanding of the Nondaily smoking population is needed in order to inform the development of educational efforts and cessation interventions that address this shift in the smoking population [7] [8] [9] [10] . Previous studies have characterized Nondaily smoking as either an indicator of a tobacco initiation period common among college students and young adults [11, 12] , a transition stage among daily smokers that precedes cessation [13] [14] [15] , or a stable, long-term smoking behavior [1, 13] . Due to their high rates of quit attempts [8, 16] , Nondaily smokers are also seen as a "ready to quit" subgroup of smokers that could benefit from cessation advice [7, 17] . Yet tobacco control programs and healthcare providers may be overlooking these smokers, either because Nondaily smokers do not self-identify as "smokers" [1, 2, 13] , do not perceive themselves at risk for the negative health consequences of smoking [1, 7, 17] , or may be ineligible for cessation programs that provide pharmacotherapy [18] .
Communicating the dangers of smoking to Nondaily smokers is further complicated by the existence of subgroups within this population. Previous studies have described Nondaily smokers as younger, predominantly female, better educated, and wealthier than daily smokers [14, 19] . Research has also found greater representation of racial/ethnic minorities among Nondaily smokers as compared to daily smokers [7, 17, 20] , and particularly high levels of Nondaily smoking among Hispanics [21] . However, these broad demographic categories may not provide sufficient information to inform targeted cessation interventions for Nondaily smokers, especially considering the diversity of smoking behaviors seen in this population [1, 7] . The so-called social smokers who smoke primarily in social situations have been the subject of exploratory research that has identified associations between smoking and binge drinking, especially among college students [11, 22, 23] . By contrast, former daily smokers who have reduced their smoking in response to tax increases or smoke-free air laws represent a different subgroup of the Nondaily smoking population that may be older and more sensitive to tobacco control policies than social smokers [24] [25] [26] .
NYC provides an ideal environment in which to examine a diverse population of smokers to both assess Nondaily smoking over time and more closely examine the demographic and smoking characteristics of Nondaily smokers. In 2002, NYC launched a comprehensive tobacco control plan that included (1) taxation, including four cigarette tax increases since 2002; (2) legislation, which rendered workplaces smoke-free, including restaurants and bars; (3) expansion of treatment options for smokers via provision of nicotine replacement therapy for daily smokers; (4) intensive antitobacco education via various media channels. After implementing this plan, the prevalence of adult smoking in NYC dropped significantly from 22% in 2002 to 16% in 2009 [27] .
Using a population-based survey of NYC adults, our objectives were threefold: (1) to assess whether the proportion and characteristics of Nondaily smokers have changed between 2002 and 2010; using the 2010 data only, (2) to compare the demographic characteristics, and smoking behaviors of different types of smokers (Nondaily, light daily and heavy daily); (3) to explore characteristics associated with Nondaily smoking.
Materials and Methods

Data Collection and Sample.
Nondaily smoking data were collected using the NYC Community Health Survey (CHS), a population-based, random-digit-dialed telephone survey of approximately 10,000 NYC adults, aged 18 or older. The NYC DOHMH has conducted the CHS annually since 2002. The survey is available in multiple languages, including Spanish, Russian, and Chinese. All interviews were conducted by trained interviewers.
In 2002, eligible households were contacted using landlines only. A total of 9,674 interviews were conducted, representing a 36% response rate and a 69% cooperation rate among contacted households [28] . In 2010, landlines and cell phone numbers were used to contact potential respondents, resulting in 8,665 interviews. Response and cooperation rates of 34% and 88% for landline users and 46% and 96% for cell phone users were achieved among those contacted.
Instrument.
The NYC CHS instrument was adapted from the Centers for Disease Control's Behavioral Risk Factor Surveillance System (BRFSS) [29] . The tobacco module includes questions related to current smoking, secondhand smoke exposure, responses to increases in taxation of tobacco products, and smoking cessation.
Current smoking was defined as presently smoking on all or some days and having smoked at least 100 cigarettes in a lifetime; "Nondaily" smoking was defined as smoking on some days. Daily smokers were classified as "heavy" or "light" depending on the number of cigarettes smoked per day (CPD). Heavy smoking was defined as 11 or more CPD; light smoking as 10 or less CPD. Respondents who reported smoking 11 or more CPD on some days were classified as heavy smokers (19 cases in 2002 and 4 cases in 2010).
Missing CPD data was imputed (40 cases in 2002, 69 cases in 2010) using mean replacement. In 2002, the mean number of cigarettes per day was calculated using only everyday smokers. In 2010, respondents were first asked how many cigarettes they smoked on the days they smoked and then asked how many days per month they smoked. When the number of cigarettes smoked was available but number of days smoked was missing, the days smoked were replaced with the mean of days smoked for all Nondaily smokers. If both the number of cigarettes smoked and days smoked were missing, then values were imputed based on the mean for Nondaily smokers.
A quit attempt was defined as intentional cessation for at least 24 hours in the past year [30] . Binge drinking was defined as having more than five drinks (males) or more than four drinks (females) on a single occasion within the last 30 days [31] .
The survey was modified between 2002 and 2010. Questions about the location of cigarette purchases produced a large number of missing responses. The instrument was subsequently modified to include specific modes of taxavoidant purchase (internet/mail, another person/street in NYC, in New York State (NYS) outside NYC, other state, Indian reservation, outside USA, duty free).
The household measure of income has also changed. In 2002, respondents were asked to provide their yearly household income. For 2010, respondents' poverty level was measured based on federal poverty level (FPL) thresholds (<200% FPL, 200-<400% FPL, ≥400% FPL), annual income thresholds used to estimate the number of people in poverty nationwide. To enable comparisons between 2002 and 2010, a new poverty variable for 2002 was created and estimated from the income variable. The estimation incorporated observations with partial information on income and corrects for observations with insufficient information to assign an income category.
The 2010 survey also included items to measure how many days per week and month cigarettes were smoked to more accurately measure CPD. To assess a key dimension of nicotine dependency, the 2010 survey asked "how soon after waking up do you smoke your first cigarette?"
Because the CHS uses a complex sampling design, analyses require the use of a stratifying variable and a weighting variable. The stratifying variable has 34 strata that represent neighborhoods derived from the United Hospital Fund (UHF) classification system [32] . An additional stratum was added in 2010 to represent the cell phone only sample. The weighting variable adjusts for probability of selection and poststratification. Poststratification is accomplished by weighting each record up to the population of the neighborhood (as defined by UHF), while taking into account the respondent's age, gender, and race. Starting in 2009, responses were also weighted to account for the distribution of the adult population comprising three telephone usage categories (landline only, landline and cell, cell only) using data from the 2008 New York City Housing and Vacancy Survey.
For each survey year, cases were required to have nonmissing values for at least three or more of the following variables in order to meet BRFSS guidelines for completeness: age, Hispanic status, race/ethnicity, marital status, education, employment, and phone (do you have more than one telephone in your household?). 
Statistical Analysis.
Changes in the number and proportion of Nondaily, light, and heavy smokers were assessed by comparing 2002 and 2010 data. Additionally, to compare characteristics and behaviors that were associated with being a Nondaily smoker, proportions were calculated for each variable of interest using the 2002 and 2010 datasets. Variables included were selected based on a priori knowledge of characteristics and behaviors associated with Nondaily smoking [1, 7, 14, 24] : age, race/ethnicity, gender, borough of residence, education level, and income; we also examined quit attempts, healthcare professional advice regarding cessation, having a smoke-free home policy, time to first cigarette after waking, source of last cigarette purchased (carton, pack, or loose single), and location of last cigarette purchase. Source and location of last cigarette were used to assess smokers' purchasing patterns for evidence of taxavoidant purchases. Chi-square tests were used to identify significant variation between 2002 and 2010 among the stratifying variables. Significant chi-squares were followed up with pairwise comparisons between 2002 and 2010 prevalence estimates using t tests. A multivariable analysis was used to test the significance of changes in characteristics of the Nondaily smoker population between 2002 and 2010. Variables found to be significant in bivariate analysis (P < 0.05) were included in the multivariable model.
Next, using 2010 data, we compared demographic and smoking-related characteristics of Nondaily smokers to those of light smokers and heavy smokers, separately, in order to identify significant differences in these populations. Chisquare tests were used to identify significant variation between groups; significant chi-square tests were followed up with pairwise comparisons using t-tests. All differences were considered significant at P < 0.05.
A multivariable logistic regression model was used to identify characteristics associated with Nondaily smoking in 2010. The dependent variable was a dichotomous indicator of Nondaily (coded as 1) versus daily smoking (coded as 0). Independent variables found to be significant in bivariate analysis (P < 0.05) were considered candidates in the multivariable model. Potential confounding variables were also included in the model based on a priori knowledge of characteristics and behaviors associated with Nondaily smoking [1, 7, 12, 14] .
To assess effect modification, we also included interaction terms derived from previous research. Several studies suggest that the relationship between Nondaily smoking and education may be modified by sex, and the association between Nondaily smoking and binge drinking may be modified by race [11, 17, 23] . Thus, we included terms for these interactions in the model. An interaction term between taxavoidant purchasing behavior and smoking rules in the home was also included to help explain the relationship between Nondaily smoking and home smoking rules, which has been found in previous research [7] . The final model included three interaction terms: sex x education level; racial/ethnicity X binge drinking; and having a smoke-free home policy X tax-avoidant purchasing behavior. Significant effects were retained in the final model. Model fit was assessed using the likelihood ratio test. Adjusted odds ratios (AORs) and corresponding 95% confidence intervals (CIs) and P values were derived from the final models.
All analyses were conducted using the survey procedures in SAS v.9.1 (SAS Institute Inc., Cary, NC) and SAScallable SUDAAN v.10 (Research Triangle Institute, Research Triangle Park, NC) to account for the complex survey design, incorporate the survey weights and age standardize estimates. In the descriptive analyses, all estimates were standardized to the US 2000 standard population using four age strata (18-24; 25-44; 45-64; 65+). All analyses (descriptive and multivariable) were weighted to the NYC adult population.
Results
Changes in Nondaily Smoking over Time. Between 2002
and 2010, NYC saw a 35% overall decline in adult smoking prevalence in NYC, from 22% to 14% (data not shown). Since 2002, the number of heavy smokers in NYC has declined by more than half, from an estimated 490,000 in 2002 (representing 8% of the adult population) to about 226,000 in 2010 (representing 4% of the adult population) (Figure 1 ). The number of Nondaily smokers declined by about one-quarter from an estimated 410,000 in 2002 (representing 7% of the adult population) to about 311,000 in 2010 (representing 5% of the adult population). The decrease in the number of light smokers was similar to that of Nondaily smokers. In 2002 and 2010, the majority of current smokers was either Nondaily or light smokers (62% and 73%, resp.).
In 2002, about one-third (31%) of adult smokers in NYC reported smoking only on some days (Table 1) ; that percentage significantly increased to 36% in 2010 (P = 0.050). Across both years (2002 and 2010), Nondaily smokers were most likely to be between 25 and 44 years old (range of 52-53% across years), white (41% in both years), and have at least some college education (55-61%). The majority of participants reported making a quit attempt in the last 12 months (range of 73-74% across years) and 27-29% engaged in binge drinking. Nondaily smokers were more likely to make tax-avoidant purchases in 2010 (29%) than in 2002 (12%).
Two demographic characteristics of Nondaily smokers differed across years (Table 1) . While the proportion of Nondaily smokers living in the borough of Manhattan declined from 29% in 2002 to 16% in 2010 (P < 0.001), the proportion that resides in Queens increased (23% in 2002 versus 32% in 2010, P = 0.022). Finally, the proportion of Nondaily smokers in the lowest income category increased from 2002 to 2010 (33% versus 46%, P = 0.004), while the proportion in the middle income category declined (34% versus 22%, P = 0.004). The proportion of Nondaily smokers who did not allow smoking in the home increased (41% versus 52%, P = 0.001).
Multivariable logistic regression analyses designed to test if the changes in these characteristics were significant between 2002 and 2010 showed that only the decrease in residents in Manhattan remained significant after controlling for demographic characteristics and smoking behaviors (AOR = 0.3, 95% CI (0.10, 0.89); data not shown). Thus, there were fewer Nondaily smokers in Manhattan in 2010 than in 2002.
Characteristics Associated with Nondaily Smoking in 2010.
Several significant differences in demographic and smoking characteristics were found between Nondaily, and light or heavy smokers in 2010 (Table 2) . Whites were less likely to be Nondaily smokers than heavy smokers (41% versus 54%, P < 0.05), while blacks were more likely to be Nondaily smokers than heavy smokers (25% versus 10%, P < 0.05). Males were also more likely to be Nondaily smokers than heavy smokers (51% versus 66%, P = 0.029). The highest rate of quit attempts was among Nondaily smokers, while the percent of smokers advised to quit by a healthcare professional was lowest among Nondaily smokers in comparison to light and heavy smokers (44% versus 60% and 65%; Ps < 0.01). Compared to heavy smokers, more Nondaily smokers reported having rules about smoking in the home (52% versus 27%, P < 0.001). Most Nondaily smokers (79%) reported smoking their first cigarette of the day more than one hour after waking, in comparison to light smokers (41%) and heavy smokers (15%), P < 0.001. Significantly fewer Nondaily smokers smoked their last cigarette from a carton, as compared to heavy smokers (8% versus 35%, P < 0.001), and from a pack, as compared to light smokers (66% versus 77%, P < 0.001).
Correlates of Nondaily Smoking.
The results of the multivariable model are reported in Table 3 . In the adjusted model, Nondaily smokers were more likely to smoke their first cigarette of the day more than one hour after waking (AOR = 8.8, 95% CI (5.38-14.27)). Other variables associated with being a Nondaily smoker included buying single loose cigarettes (AOR = 3.5, 95% CI (1.72-7.08)), and making a quit attempt in the last year (AOR = 2.3, 95% CI (1.36-3.96)). Our results further suggest that the relationship between Nondaily smoking and having rules limiting smoking in the home varies as a function of cigarette purchasing behavior (AOR = 6.57, 95% CI (1.96-22.01)). Among smokers who try to avoid NYC cigarette taxes, Nondaily smoking was more common among those with rules limiting smoking in the home (AOR = 3.51, 95% CI (2.76-4.47)) but not for non-tax-avoidant smokers (AOR = 0.54, 95% CI (0.20-1.41)). Similarly, race moderated the relationship between binge drinking and Nondaily smoking (OR = 4.62, 95% CI (1.59-13.48)). The odds of being a Nondaily smoker was higher for racial/ethnic minorities who engage in binge drinking (AOR = 2.06, 95% CI (1.61-2.64)) but this did not hold for whites (AOR = 0.45, 95% CI (0.20-1.01)). There was also evidence that sex moderated the relationship between Nondaily smoking and educational attainment (OR = 2.49, 95% CI (0.91-6.82), P = .08). Males with at least some college education had more than twice the odds of being a Nondaily smoker (AOR = 2.6, 95% CI (1.23-5.43)), while the odds of being a Nondaily smoker among females did not vary by education (AOR = 1.03, 95% CI (0.80-1.35)). Income was collinear with education and excluded from the model.
Discussion
Key Results and Main Conclusions.
Nondaily smokers now account for more than one-third of all adult smokers in NYC, and this proportion is much higher than the proportion seen nationally [6] . We noted a significantly higher proportion of Nondaily smokers were Queens residents in 2010 than in 2002, and rates of Nondaily smoking rose faster among New Yorkers in the lowest income category during that period. Together these trends suggest an increase in Nondaily smoking among lower-income New Yorkers-a departure from earlier studies that have associated Nondaily smoking with higher income and education levels [19, 24, 33] . Alongside these demographic shifts, there was an increase in purchasing behaviors associated with tax avoidance between 2002 and 2010. Price increases on cigarettes resulting from higher taxes seem the most plausible explanation for this shift. Within the context of NYC's tobacco control efforts, this trend suggests that lowincome and price-sensitive smokers may be consuming fewer cigarettes in response to higher prices.
Binge drinking has been explored in previous studies, particularly as it relates to college students and social smoking [9, 11, 12, 23] . The small sample size of 18-24-year olds in our study prevents us from detecting and exploring trends among this age group. However, we documented that nearly one-third of Nondaily smokers have engaged in binge drinking and found that Nondaily smokers were more likely to be racial/ethnic minorities in comparison to heavy smokers.
Our results suggest that Nondaily smokers may be a "ready to quit" population that is less nicotine dependent than other groups of smokers [1, 7, 26] . Compared to light and heavy smokers, Nondaily smokers were more likely to have tried to quit smoking and to wait longer to smoke their first cigarette, suggesting a lower level of nicotine dependency [34] . Nondaily smokers were also more likely to purchase 6 Journal of Environmental and Public Health single loose cigarettes, and those who banned smoking in the home appear to comprise a price-sensitive subsgroup. Healthcare providers appear to be overlooking this group; however, Nondaily smokers were less likely to be advised to quit smoking by a healthcare professional.
Many researchers have noted that Nondaily smoking may increase as a result of expanding tobacco control legislation and cigarette price increases [2, 4, 35, 36] . The Chaiton and Cohen hypothesis regarding the "softening" of the smoking population may be a useful framework for interpreting our findings in this regard [37] . Although more research is needed to measure nicotine addiction among Nondaily smokers in NYC, our results are consistent with the "softening" hypothesis. We saw a shift among the smoking population away from heavy daily smoking toward Nondaily smoking; we noted that low-income New Yorkers comprised a larger proportion of the Nondaily smoking population in 2010 as compared to 2002; we saw that Nondaily smokers were more likely than daily smokers to purchase single cigarettes than a pack. These factors point to the possibility 8 Journal of Environmental and Public Health that NYC's smoking population may be reducing their cigarette consumption in response to NYC's comprehensive tobacco control plan and transitioning toward becoming persistent Nondaily smokers.
Limitations.
The NYC CHS is a population-based survey of smokers that relies upon self-reported data. Its crosssectional design limits our ability to draw causal inferences. However, the surveys were large, conducted in multiple languages, and weighted to ensure they are representative of the NYC population; respondent opinions correlate well with both observed declines in smoking and predictions from the literature [5, 6] . In our analyses, a small number of smokers who reported smoking on some days only were classified as heavy smokers due to their high levels of consumption (23 cases 
Future Directions.
New York has a greater percentage of Nondaily smokers than the US as a whole-a trend also seen in California, another jurisdiction with a strong tobacco control program [38] . This shift in smoking trends indicates that as tobacco control efforts spread around the nation, the phenomenon of Nondaily smoking may increase. Accordingly, new cessation policies and educational messaging may need to be tailored to this growing subpopulation of Nondaily smokers. NYC now has the highest cigarette excise taxes in the nation and comprehensive smoke-free air laws that prohibit smoking in bars, restaurants, and other public spaces. These distinctive environmental aspects may render our findings unique to NYC. Further research is needed to assess whether other jurisdictions with less comprehensive tobacco control policies are experiencing similar trends.
In bivariate analysis, we found that among Nondaily smokers a higher proportion were Queens residents in 2010 compared to 2002. Queens is home to many recent immigrants; 48% of the population is foreign-born, compared to 22% of the NYC population as a whole [39] . Because previous research has documented that Nondaily smoking is common among this group, particularly among Hispanic immigrants [21, 40] , increasing rates of Nondaily smoking in Queens could reflect recent immigration in that borough. It should be noted that the changes in Queens were not significant in the full multivariable model, suggesting the decline was confounded by another predictor. However, our data do not allow us to identify immigration trends. Further research will be needed to explore this hypothesis in more detail.
Our findings also identified low levels of cessation advice by healthcare providers in this population, indicating that new questions may be necessary to screen effectively for Nondaily smoking in this setting. The question "are you a smoker?" may not resonate with Nondaily smokers; it may be more effective to ask if a patient smokes cigarettes every day, some days, or not at all. New Joint Commission guidelines, scheduled to take effect in 2012, encourage a similar approach, stipulating that healthcare providers screen patients for tobacco use in the past 30 days to assess and document their patients' smoking status [41] . Providers should adopt these new guidelines to better identify and treat Nondaily smokers.
Because Nondaily smokers may perceive themselves at lower risk for adverse health effects [40] , and in view of findings here and in other studies that healthcare providers may not be routinely advising Nondaily smokers to quit [7] , more research is needed on how to effectively assess and convey the health risks of Nondaily smoking. Furthermore, because common cessation aids may not be indicated for Nondaily smokers, incorporating assessments of nicotine dependency would be instrumental to future studies.
Many of the studies that have sought to categorize different subgroups of Nondaily smokers have often relied on qualitative studies that have been limited to specific populations, such as college students [16, [24] [25] [26] . Clear definitions of subgroups that account for both the smoking characteristics and behaviors documented in these smaller studies as well as broader trends seen in population-based studies [7, 40] would allow for better tailoring of antitobacco efforts toward the needs of Nondaily smokers. Price-sensitive smokers may be one such group; however, identifying the psychosocial characteristics of price-sensitive smokers could allow for better targeting of antitobacco interventions to their needs. Additional studies focusing on social smoking, particularly among young people, and on the prevalence of Nondaily smoking among recent immigrants to NYC would assist in the development of more effective interventions.
